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The asymmetric unit of the title compound, [Ni 2 (CioH 2 0 8 )- 
(C 12 H 8 N 2 ) 2 (H 2 O) 4 ]-0.67H 2 O, contains one complete binuclear 
complex and one half-molecule, the latter being completed by 
crystallographic inversion symmetry, and 0.67 of a solvent 
water molecule. Each Ni 2+ cation is coordinated by a 1,10- 
phenanthroline ligand, a bidentate benzene-l,2,4,5-tetra- 
carboxylate (btec) tetra-anion and two water molecules to 
generate a distorted c/i-NiN 2 0 4 octahedral coordination 
geometry. The btec species bridges the metal ions. In the 
crystal, the clusters and uncoordinated water molecules are 
linked by O— H- ■ O hydrogen bonds and tt-tt interactions 
[shortest centroid-centroid separation = 3.596 (2) A] to form 
a three-dimensional network. 

Related literature 

For btec as a ligand in coordination chemistry, see: Lu et al. 
(2005). 




■0.67H 2 O 



Experimental 

Crystal data 

[Ni 2 (C 10 H 2 O 8 )(C 12 H 8 N 2 ) 2 

(H 2 O) 4 ]-0.67H 2 O 
M, = 812.02 
Triclinic, PI 



B = 78.23 (3)° 

Y = 75.27 (3)° 

V = 2376.2 (8) A 3 
Z = 3 

Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.734, r m „ = 0.870 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.150 

S = 1.03 

9302 reflections 

718 parameters 

Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
jtt = 1.27 mm -1 
T = 293 K 

0.33 x 0.21 x 0.11 mm 



20715 measured reflections 
9302 independent reflections 
6452 reflections with I > 2o"(7) 
R in . = 0.038 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 1.49 e A~ 3 

A/> mi „ = -0.59 e A~ 3 



Nil-03 




2.047 (3) 


Ni2-03W 




2.080 (3) 


Nil-OlW 




2.073 (3) 


Ni2-N9 




2.088 (3) 


Nil-N8 




2.074 (3) 


Ni2-07 




2.096 (3) 


Nil-02W 




2.078 (3) 


Ni3— OH 




2.049 (3) 


Nil— N7 




2.096 (3) 


Ni3-09 




2.070 (3) 


Nil-02 




2.101 (3) 


Ni3-05W 




2.079 (3) 


Ni2-06 




2.036 (3) 


Ni3-06W 




2.081 (3) 


Ni2-04W 




2.054 (3) 


Ni3— Nil 




2.081 (3) 


Ni2-N10 




2.079 (3) 


Ni3-N12 




2.089 (3) 


Table 2 












Hydrogen-bond geometry (A, °). 








D-H-A 




D-H 


H-A 


D-A 


D-H-A 


OIW-HIWA- 


■04' 


0.81 


1.97 


2.774 (4) 


176 


OW-H1W" 


■08" 


0.88 


1.81 


2.667 (4) 


163 


02W-H2WA- 


■07'" 


0.82 


2.32 


3.122 (4) 


168 


02W-H2WB- ■ 


■03' 


0.77 


2.00 


2.740 (4) 


161 


03W-H3WA- 


■OH 


0.74 


2.05 


2.767 (4) 


163 


03W-H3WB- ■ 


■02 iv 


0.70 


2.44 


3.120 (4) 


164 


04W-H4WA- 


■O10 v 


0.89 


1.87 


2.746 (4) 


166 


OSW-H5WA- 


■06 


0.78 (4) 


1.92 (4) 


2.692 (4) 


173 (4) 


oew-mwA- 


■05 


0.76 


2.12 


2.874 (4) 


174 


06W-H6WB- ■ 


■oi iv 


0.87 


1.80 


2.622 (4) 


156 


oiw—mwA- 


■09 vi 


0.85 


2.05 


2.893 (6) 


172 


oiw-mwB- ■ 


■012 v " 


0.85 


2.15 


2.797 (6) 


132 


Symmetry codes: 


(i) x + 3 


, -y, -z; (ii) - 


-* + 2, —y, — z; (iii) x + 1, y, z; 


(iv) x — 1, y, z; 


(v) -x + 1, -v, - 


-z + 1; (v. 


-x + 1, -y H 


- 1, — z + 1; (vii) x,y + l, z. 





a = 9.855 (2) A 
b = 11.773 (2) A 
c = 21.803 (4) A 
a = 80.18 (3)° 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the National Natural Science 
Foundation of China (grant No. 31060099), the Key Program 
of the Ministry of Education of Yunnan (grant No. 2010Z040) 
and the Key Subject Build Foundation of Southwest Forestry 
University (grant No. XKX200907). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6579). 
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Acta Cryst. (2012). E68, m268-m269 [doi:10.1107/S1600536812004618] 

//-Benzene-1,2,4,5-tetracarboxylato-/c 4 0\0 2 :0 4 ,0 5 -bis[diaqua(phenanthroline- 
tf 2 N,N')nickel(ll)] 0.67-hydrate 

Changfu Zhuang, Ning Li and Xiao-yangYu 
Comment 

As an organic ligand 1,2,4,5-benzenetetracarboxylic acid (H 4 btec) always attracts people's interest due to its rich 
coordination modes coordinating to metal ions through carboxyl groups(Lu et ah, 2005). Herein we are interested in 
compounds based on 1,2,4,5-benzenetetracarboxylic acid (H 4 btec) and 1 , 1 0-phenanthroline (phen) as ligands.To our 
knowledge, the coordination compounds based on these two ligands have been rare reported. 

In the crystal structure of the title compound the Ni 2+ cation is coordinated by two N atoms from phen, two O atoms of a 
btec and two O atoms of two coordinated water molecules, to form slightly distorted octahedra (Fig. 1). Two Ni 2+ cations 
connect to each other through btec to form dinuclear cluster. These dinuclear clusters are connected via O — H— O 
hydrogen bonding into layers that are located in the x-z-plane (Fig. 2). Additional hydrogen bonds are also found between 
the H atoms of uncoordinated water and the O atoms of the btec. The n-n interaction occurs between phen molecules in 
the adjacent units resulting in a three-dimensional supramolecular network (Fig. 3). 

Experimental 

NiS0 4 .6H 2 0 (0.12 g), 1 , 1 0-phenanthroline (0.10 g), 1,2,4,5-benzenetetracarboxylic acid (0.07 g) and 18 ml water were 
mixed with stirring followed by adjusting the pH value to 5.0. Then the mixture was sealed in a 25 ml Teflon-lined 
stainless steel reactor and heated at 433 K for 72 h to give green blocks. 

Refinement 

H atoms bonded to O atoms were located in a difference map and with £/i S0 (H) =1.2 (1.5 for uncoordinated water) times 
U cq (0). Other H atoms were positionedgeometrically and refined using a riding model, with C — H = 0.93 A, and with 
f/ is „(H)=1.2f/ eq (C). 

Computing details 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Broker, 2001); data reduction: SAINT (Bruker, 2001); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The asymmetric unit of the title compound with displacement ellipsoids drawn at the 30% probability level (H atoms 
omitted). 
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Figure 2 

The hydrogen-bonding network of title compound, viewed down xz plane. 




Figure 3 

The tz-tz stacking network of title compound viewed down yz plane. 
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j/-Benzene-1,2,4,5-tetracarboxylato- k 4 0\0 2 :0 4 ,0 5 - bis[diaqua(phenanthroline-/f 2 iV,iV')nickel(ll)] 0.67-hydrate 



Crystal data 

[Ni 2 (C 10 H 2 O 8 )(C 12 H 8 N 2 ) 2 (H 2 O) 4 ]-0.67H 2 O 

M r = 812.02 

Triclinic, PI 

a = 9.855 (2) A 

b= 11.773 (2) A 

c = 21.803 (4) A 

a = 80.18 (3)° 

,3 = 78.23 (3)° 

y = 75.27 (3)° 

F= 2376.2 (8) A 3 

Z=3 



P(000) = 1250 
D x = 1.702 MgnT 3 

D m = 1.702 MgnT 3 

D m measured by not measured 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 4291 reflections 
<9 = 3.1-26° 
ft — 1 .27 mirT 1 
7=293 K 
Block, green 
0.33 x 0.21 x 0.11 mm 



Data collection 



Broker SMART CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.734, T max = 0.870 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RIF 2 > 2(t(P 2 )] = 0.049 

wR(F 2 ) = 0.150 

S = 1.03 

9302 reflections 

718 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



20715 measured reflections 
9302 independent reflections 
6452 reflections with / > 2a(I) 
Pint =0.038 

ftnax = 26.0°, # m in =3.1° 

h = -12— >12 

yfc = -13->14 
/ = -26^26 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/V(P 0 2 ) + (0.0772P) 2 + 2.063P] 

where P = (P 0 2 + 2P c 2 )/3 
(A/ < r) max < 0.001 
Ap max =1.49eA- 3 
A Pmm = -0.59 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors P are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and P- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x y z £/i S o*/£/ eq 

Nil 1.33658 (4) 0.17132 (4) 0.05601 (2) 0.02006 (13) 

Ni2 0.64607(5) -0.13629(4) 0.26400(2) 0.02272(14) 

Ni3 0.30687 (5) 0.20160 (4) 0.37780(2) 0.02184(14) 
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A A AZTZT /I T\ 

-0.0066 (17) 


A AA A O / 1 T\ 

-0.0042 (17) 


a a Ac /: / 1 z:\ 

-U.U056 (16) 


C40 


A A/: A l~l \ 

U.U64 (3 




A AT A /TA 
U.U24 (2 




A A/1 A /"3 \ 

0.U49 (3) 


A AA/1 /Tl 

U.UU4 (2) 


A AA"5 /"3 \ 

-U.UU3 (3) 


a An /t\ 
—0.013 (2) 


C41 


A C\A (1\ 

U.U40 (3 




A AI /I /T"t 

U.U34 (3 




U.U3 / (3) 


A A 1 /I /T\ 

U.U14 (z) 


A AAT /T\ 

U.UUz (z) 


A AAO /T\ 

— U.UUy (zj 


/~m t 
C42 


A ATA 

U.U3U (z 




A A*3 C /T> 

U.U35 (2 




A A'} A /'J \ 

U.U3y (3) 


A AAA /T\ 

U.UUU (2) 


A AAT T / 1 A\ 

—o.vvzz (iy) 


A AA/1 /Tl 

— U.UU4 (2) 


/"■/IT 
C43 


A ATA /T\ 

u.uzy (z 




A AT "5 /T> 

U.U23 (2 




A AT C /T\ 

U.U25 (2) 


A AAA 1 / 1 T\ 
U.UUU1 (1 /) 


A A A 1 T / 1 £\ 
— U.UU1 / (16) 


A AA/1 C / 1 ZC\ 

— U.UU4D (16) 


/-M /i 
C44 


A at/: /Tl 

U.U26 (z 




U.UDO (3 




A AC£ 

U.U36 (3) 


A AAT /Tl 

{j.UvZ (2) 


A AA/1 /Tl 

— U.UU4 (2) 


A AA/; /T\ 

— U.UU6 (3) 


c^/i c 
C4D 


U.Uz / (z 




A AC/1 /"I"l 

U.UD4 (3 




A ACC i1\ 
U.U33 (3) 


A ATA 

— U.UzU (Z) 


A A 1 1 /T\ 

—U.U 11 (z) 


A AAT /^ 

U.UUz (z) 


C46 


A ATA /Tl 

u.uzy (z 




a A"5 t /^^ 
V.vjZ (2 




A A*5 -1 /T\ 

U.U34 (2) 


A AAO C / 1 A\ 

— u.uubd (iy) 


a aa/:/: / 1 o\ 
— U.UU66 (18) 


A AA/1 A / 1 Ol 

— U.UU4U (18) 


C4 / 


U.U2U2 (J 


8) 


A ATO /TA 
U.U28 (2 




A ATT /T\ 

U.U2 / (2) 


A A ACT / 1 Tl 
— U.UU5 / (1 /) 


A AAT T / 1 /C\ 

— U.UU32 (16) 


A AACT / 1 Tl 

—{j.UOjZ (1 /) 


(~M Q 

C4s 


A AT 1/1 /I 

U.UZ34 ( 


8) 


n AT 11 /I 


o^ 
9) 


A ATI /T\ 

U.Uz3 (z) 


A AATO (*\ 

—U.UU /o (lo) 


A AA1A /1 C\ 

— U.UU30 (ID) 


A AA1 O /1 C\ 

—U.UUlo (ID) 


CA O 

C4y 


A ATAO ^ 

U.UzUo ( 


8) 


A ATTC t 
U.UZZJ ( 


19) 


A AT H /I 

u.uzi / (iy) 


A AACT /1 

— U.UUD / (lo) 


A AAAT /1 C^ 

U.UUU / (1 j) 


A AAOI i\ c^ 

— U.UU83 (ID) 


CdO 


A AT 1 /I /I 

U.U214 ( 


8) 


A AT IT/ 
\J.\)2lZ ( 


9) 


A AT 1 /T\ 

U.U23 (2) 


— U.UU6y (16) 


A AA 1 1 i 1 C\ 

U.UU13 (Id) 


A AAT A / 1 C\ 
— U.UU3U (ID) 


CM 


A A 1 A C / 1 

u.uiys (j 


8) 


A AT O /T^ 

U.U25 (2 




A ATT /T\ 

U.U2 / (2) 


A AAO/T / 1 T\ 

— U.UUoo (1 /) 


A AAT A / 1 CI 

— U.UU2y (ID) 


A AAT 1 / 1 T\ 

—U.UU 11 (1 /) 


XT "7 


a nnn /i 
U.UzzU ( 


o) 


A AI AO /I 

u.uiys ( 


o) 


A ATC/1 /1 T\ 

U.UZD4 (1 /) 


A AA1 o /n\ 
— U.UUiy (13) 


A AA 1 H /1 T\ 
— U.UU1 / (13) 


A AATO /1 ^ 

—V.UuJi'y (13) 


XTQ 

JNo 


a nm /i 
U.Uzz / ( 


o) 


A ATOI { 


18) 


A f\1 O /T^ 

U.U35 (Z) 


A AAOT /1 C\ 

— U.UUoz (1 j) 


A AAA1 /1 C^ 

— U.UUU 1 (ID) 


AA1T1 /1/:i 

— U.U131 (lo) 


XTA 


A (1T1C / 1 
U.UZZ3 ( 


6) 


A AT CT ( 
U.U25 / ( 


7) 


A ATO/T /I o\ 

U.U256 (Is) 


A AAT A 1 1 A \ 
— U.UU34 (14) 


A A A /IT / 1 A \ 

— U.UU42 (14) 


A AAT A { 1 A \ 
— U.UU24 (14) 


xti a 
JN10 


A AT/1 O /1 

U.UZ45 (J 


7) 


A ATAT { 

u.u2y / ( 


8) 


A /T\ 

U.U36 (2) 


A AA£A /1 C^ 

— U.UU6U (ID) 


A AA1 T /1 C\ 

V.UvlZ (ID) 


A A1TT /1C\ 

-U.U13 / (15) 


XT 1 1 
Nil 


A ATAA /I 

u.uzyy (j 


8) 


A AT ZH i 
U.U2D / ( 


7) 


A A"5 A /T\ 

U.U34 (2) 


A A 1 AA / 1 C\ 

— U.U1UU (lo) 


A AATT / 1 C\ 
— U.UU2 / (15) 


A AAOA / 1 CI 

— u.uusy (id) 


N12 


0.0206 (1 


5) 


0.0227 ( 


6) 


0.0264 (17) 


-0.0046 (14) 


-0.0023 (13) 


-0.0037 (13) 


01W 


0.0167(1 


2) 


0.0355 ( 


6) 


0.0301 (15) 


-0.0063 (12) 


-0.0027(11) 


-0.0096 (12) 


02W 


0.0186(1 


3) 


0.0387 (1 


6) 


0.0320 (16) 


0.0004 (12) 


-0.0012(11) 


-0.0118(13) 


03W 


0.0198 (1 


3) 


0.0401 (1 


7) 


0.0300(16) 


-0.0006(13) 


-0.0008 (11) 


-0.0094 (13) 


04W 


0.0235 (1 


4) 


0.0367 (1 


6) 


0.0313 (16) 


-0.0084 (13) 


-0.0004 (12) 


-0.0065 (13) 
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05W 0.0240(15) 


0.0396 (18) 0.0339 (18) 


-0.0031 (14) 


-0.0034 (13) 


-0.0102 (14) 


06W 0.0209 (13) 


0.0361 (16) 0.0293 (15) 


-0.0069 (12) 


-0.0022 (11) 


-0.0104 (12) 


07W 0.122(5) 


0.256 (8) 0.096 (4) 


-0.121 (6) 


-0.064 (4) 


0.086 (5) 


Geometric parameters 


(1°) 








Nil — 03 


i a An /t \ 

2.047 (3) 


Tin 

C23 — H23 




A AO AA 

0.9300 


XT * 1 Z"\ 1 J 

Nil — Ol W 


1 ATI /1\ 

2.073 (3) 


C24 — C25 




1.369 (7) 


Nil — N8 


1 AT /I /T \ 

2.074 (3) 


C24 — H24 




A AO A A 

0.9300 


XTJ 1 /"Xl^I T 

Nil — 02W 


o rtno /o\ 

2.078 (3) 


C25 — C26 




1.404 (6) 


XTJ 1 XTT 

Nil — N7 


Afl£ ZO\ 

2.096 (3) 


C25 — H25 




A AO AA 

0.9300 


Nil — 02 


2.101 (3) 


C26 — C27 




1.401 (6) 


Ni2 — 06 


1 AT zT /T\ 

2.036 (3) 


C26 — C28 




1 A O A i £\ 

1.434 (6) 


XTJ1 Z~\ /< "\T 7 

Ni2 — 04W 


2.054 (3) 


/^in TvTA 

C27 — N9 




1.361 (5) 


Ni2 — N 10 


1 ATA /T\ 

2.079 (3) 


C27 — C3 1 




1 /ITT 

1.437 (5) 


Ni2 — 03W 


1 AO A /T\ 

2.080 (3) 


POO ri^n 

C28 — C29 




1 T /I 1 /T\ 

1.341 (7) 


Ni2 — N9 


A O O Z"T \ 

2.088 (3) 


z" 1 i o t ti o 

C28 — H28 




A m A A 

0.9300 


XTJ1 r\n 

Ni2 — 07 


1 AA/_ /T \ 

2.096 (3) 


C29 — C30 




1 /II /I /T\ 

1.434 (7) 


Ni3 — Oil 


1 A /I A /T \ 

2.049 (3) 


s~ • ~) (\ TT1A 

C29 — H29 




A AT AA 

0.9300 


XTJT /~\ A 

Ni3 — 09 


1 ATA /T\ 

2.070 (3) 


C30 — C32 




1 T A A /T\ 

1.399 (7) 


XT * 1 Z~\ 7 

Ni3 — 05W 


1 ATA /T\ 

2.079 (3) 


C30 — C31 




1.409 (6) 


XTJO n/"^T7 

Nl3 — 06W 


I AO 1 /T \ 

2.081 (3) 


/""'T 1 XT1 A 

C31 — N 10 




1.361 (5) 


XTJ O XT 1 1 

Nl3 — Nil 


1 AO 1 /TN 

2.081 (3) 


L32 — C33 




1 Of) /o\ 

1.353 (8) 


XTJ O XT 1 O 

Nl3 — N 12 


1 AOA /T\ 

2.089 (3) 


T 1 TTT) 

C32 — H32 




A AT AA 

0.9300 


Ol — C13 


1 o o /i /c\ 

1.234 (5) 


C33 — C34 




1 A^l A /£\ 

1.420 (6) 


02 — C13 


1.260 (4) 


C33 — H33 




A AT A A 

0.9300 


03 — Clo 


1.2sl (5) 


/^O /) XT 1 A 

C34 — N 10 




1 Tin /c\ 
1.319 (3) 


04 — C16 


1.231 (5) 


C34 — H34 




A AT A A 

0.9300 


05 — C21 


1 Tin /r\ 

1.229 (5) 


C ' ^> r XT 1 1 

C35 — Nil 




1 T 11 S C\ 

1.322 (5) 


06 — C2 1 


1.287 (5) 


C35 — C36 




1.412 (6) 


U / — C22 


1.2o3 (4 J 


fiOf TT1 C 

C3j — H3D 




A AO AA 
0.9300 


z~\o f " i i 

Oo — C22 


1 1 1 T /C\ 

1.217 (5) 


C36 — C37 




1 OCA /7\ 

1.350 (7) 


09 — C47 


1 ITT /r\ 

1.277 (5) 


/— • x T TT zT 

C36 — H36 




A AT AA 

0.9300 


010 — C47 


1.220 (5) 


C37 — C38 




1 -111 /zT\ 

1.412 (6) 


Oil — CM 


1.26/ (j) 


C3 / — Hi / 




A AT AA 

0.9300 


012 — C51 


1 1 /I T /f \ 

1.243 (5) 


C38 — C39 




1.402 (6) 


CI — N7 


1.323 (5) 


Z~< O O /" A A 

C38 — C40 




1.425 (7) 


CI — C2 


1.399 (6) 


Z" 1 OA XT 1 1 

C39 — Nil 




1.361 (5) 


CI — HI 


A AOAA 

0.9300 


C39 — C43 




1 A O O 

1.432 (5) 


/""o ^o 

L2 — C3 


1.367 (6) 


C40 — C41 




1 O /I A /T\ 

1.349 (7) 


C2 — H2 


A AO A A 

0.9300 


C40 — H40 




A AT A A 

0.9300 


C3 — C4 


1 OAT /zl\ 

1.392 (6) 


C41 — L42 




1 A T /zl\ 

1.436 (6) 


r^o in 

C3 — H3 


A AO AA 

0.9300 


A W T T /I 1 

C41 — H41 




A AO AA 

0.9300 


C4 — C5 


1.408 (5) 


C42 — C44 




1.391 (6) 


C4 — Co 


1.4 J / (o) 


C42 — C4J 




1.410 (o) 


C5— N7 


1.358 (5) 


C43— N12 




1.367 (5) 


C5— C9 


1.434 (5) 


C44 C45 




1.376 (7) 


C6— C7 


1.340 (7) 


C44— H44 




0.9300 


C6— H6 


0.9300 


C45— C46 




1.394 (6) 


C7— C8 


1.438 (6) 


C45— H45 




0.9300 
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C7 — H7 


0.9300 


p A p XT 1 O 

C46 — N 12 


1 o o o /c\ 

1.322 (5) 


C8 — CIO 


1.401 (6) 


P /I P" T T /I P" 

C46 — H46 


A AO AA 

0.9300 


C8 — C9 


1 A 1 O /r\ 

1.413 (5) 


P /t -7 P /I O 

C47 — C48 


1.520 (5) 


r (\ XTO 

C9 — N8 


1.360 (5) 


p /I O PC A 

C48 — C50 


1 OAC /C\ 

1.395 (5) 


pi A pi 1 

CIO — Cll 


1 Tffl p^\ 

1.359 (7) 


pi/IO P A A 

C48 — L49 


1 oaz: /c\ 

1.396 (5) 


p i a T T 1 A 

CIO — H10 


A AO A A 

0.9300 


P /t A P C Ai 

C49 — C50 1 


1 O AO /C\ 

1.393 (5) 


Cll — C12 


1 Af\Q /Pi 

1.408 (6) 


p a r\ T T /l A 

C49 — H49 


A AO AA 

0.9300 


Cll — Hll 


A AO A A 

0.9300 


P C A P A Ai 

C50 — C49 


1 O AO /C\ 

1.393 (5) 


PIO XTO 

C12 — N8 


1.328 (5) 


pf A PC 1 

C50 — C51 


1.515 (5) 


f • 1 ^ TT1 r\ 

C12 — H12 


A AO A A 

0.9300 


Pi 1 lir T T 1 IT 7 A 

OIW — HI WA 


0.8064 


pin p i /i 

C13 — C14 


1.507 (5) 


p~\ i t-i 7 T T 1 11 7T> 

0 1 W — H 1 WB 


A OTO T 

0.8787 


p • -1 < PO A 

C14 — C20 


1.400 (5) 


PiO TT 7 T TO TT 7 A 

02W — H2WA 


A O O AO 

0.8203 


C14 — CI j 


1.4UZ (5) 


/~iOTT7 t nu?n 
U2W — H2Wb 


0. /666 


CI 5 — C17 


1 TOO /C\ 

1.388 (5) 


/~iOTT7 TTOTT7A 

03W — H3WA 


A "7 A "> "i 

0.7423 


C15 — C16 


1.518 (5) 


PiO TT 7 T TO TT 7TO 

03W — H3WB 


0.7034 


C17 — C18 


1.392 (5) 


Pi A TT 7 J J AWT K 

04W — H4WA 


0.8913 


ph tii ^ 

C17 — H17 


A AO AA 

0.9300 


U4W — H4WB 


A TO T A 

0.7379 


p 1 O p 1 pi 

C18 — C19 


1 ylAO /f N 

1.403 (5) 


Pi C TT 7 T TC TT 7 A 

05W — H5WA 


0.77 (5) 


CI 8— C22 


1.513 (5) 


05W— H5WB 


0.82 (5) 


CI 9— C20 


1.390 (5) 


06W— H6WA 


0.7603 


pin pil 

C19 — C21 


1 C 1 H ( z\ 

1.516 (5) 


f~\£WT TTPTTT.7T"> 

06W — H6WB 


A OT 1 C 

0.8715 


POA TTOA 

C20 — H20 


A AO AA 

0.9300 


07W — H7WA 


A OtIO/" 

0.8486 


poo \ta 

C23 — N9 


1.329 (5) 


07W — H7WB 


A O A AO 

0.8493 


pin po /i 

C23 — C24 


1 OAC ( £\ 

1.395 (6) 






<J3 — Nil — (Jl W 


AO OA / 1 1 \ 

93.20 (11) 


PIC PO A TTO-4 

C25 — C24 — H24 


1 OA £1 

120.6 


PA "> XT'1 \TO 

03 — Nil — N8 


1 TO CO / 1 1 \ 

173.58 (11) 


POO PO A TTO/1 

C23 — C24 — H24 


120.6 


f~\ 1 W 7 \TJ 1 XTO 

OIW — Nil — N8 


A 1 £. A / 1 O \ 

91.69 (13) 


PO A POC p ^ O p_ 

L24 — L25 — C26 


1 ^> A ^ f A \ 

120.2 (4) 


U3 — JNll — 02W 


yu.z/ (ii) 


PO /l nr uoc 

C24 — C25 — til j 


linn 

119.9 


p~v i \TT xt' 1 pvni 7 

Ol W — Nil — 02W 


OA TO / 1 1 \ 

89.78 (11) 


PO/' POC TTOC 

C26 — C25 — H25 


119.9 


XTO XT' 1 i'AOn. 7 

N8 — Nil — 02W 


AO AO P 1 ON 

93.92 (12) 


POT PO/' POC 

C27 — C26 — C25 


116.8 (4) 


03 — Nil — N7 


A/: AC / 1 1 \ 

96.05 (11) 


p O -7 POjC PIO 

C27 — C26 — C28 


1 1 O A { A \ 

118.9 (4) 


/~"t11T,7 \K 1 XTT 

OIW — Nil — N7 


on in /1 o\ 

89.19 (12) 


pic po/: poo 

L25 — C26 — C28 


124.3 (4) 


XTO XT' 1 \n 

N8 — Nil — N7 


"7 A O C /1 1\ 

79.85 (13) 


X T A P O T P O P" 

N9 — C27 — C26 


1 O O O / A \ 

123.3 (4) 


/""tOIT.7 XT.* 1 XTT 

02W — Nil — N7 


1 TO PC p| 1\ 

173.65 (11) 


XTA pn PO 1 

N9 — C27 — C31 


1 1 ZT p1\ 

116.6 (3) 


03 — Nil — 02 


O £ OA / 1 1\ 

86.80 (11) 


C26 — C27 — C3 1 


1 OA 1 

120.1 (4) 


/~\ 1 W 7 \K 1 / "\ O 

(Jl W — Nil — (J2 


1 TO f A /I n\ 

172.50 (10) 


poh pto po/: 

C29 — C28 — C26 


1 O 1 1 / /I \ 

121.1 (4) 


XTO XT." 1 P V") 

No — Nil — (J2 


O O OA / 1 0\ 

88.89 (13) 


P1A POO TTOO 

C29 — L28 — H28 


1 1 A C 

119.5 


/"iOH 7" XT* 1 P~\ O 

02W — Nil — 02 


OO "70 

82.73 (11) 


POP" POO TTOO 

C26 — C28 — H28 


119.5 


XT*7 M.' 1 PO 

N7 — Nil — 02 


ao n pi o\ 

98. 27 (12) 


nTO r~<")A 

C28 — C29 — C30 


1 O 1 T / A \ 

121.7 (4) 


O 6 — N l2 — 04 W 


AO 1 £1 /I 1\ 

92.36 (11) 


PTO POA TTOA 

C28 — L29 — H29 


1 1 A O 

119.2 


C\C X ' I "1 TVT1A 

Oo — Nl2 — NIO 


1 H A OO /1 1\ 

174.83 (11) 


P'JA pon TTOA 

C30 — C29 — H29 


1 1 A O 

119.2 


n^^T7 XTJO TVT1A 

04 W — N l2 — N 1 0 


91.26 (13) 


C32 — C30 — C3 1 


i i / o p A \ 

116.8 (4) 


(Jo — JN lz — 03 W 


AA A 1 / 1 1 \ 

9U.41 (11) 


^11 /~"5A 

C3z — C30 — C29 


124.6 (4) 


04W— Ni2— 03W 


91.38 (11) 


C31— C30— C29 


118.6(4) 


NIO— Ni2— 03 W 


93.20(12) 


N10— C31— C30 


122.7 (4) 


06— Ni2— N9 


96.53 (12) 


N10— C31— C27 


117.7(3) 


04W— Ni2— N9 


86.44 (12) 


C30— C31— C27 


119.5 (4) 


NIO— Ni2— N9 


79.99 (13) 


C33— C32— C30 


120.5 (4) 
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03 W — JN i2 — N 9 


1 ti nr\ /n\ 

172.79 (12) 


06 — Ni2 — 07 


O "7 AC /"I 1"\ 

87.05 (12) 


AWT XTJ1 f~\H 

04 W — N i2 — 07 


1 TO 1 A { 1 1 \ 

172.34 (11) 


\ I I (\ \T*1 C\H 

NIO — JNi2 — 07 


89.86 (13) 


03W — Ni2 — 07 


OA AA / 1 1 \ 

80.99 (11) 


XTA XT.'I i~\H 

N9 — Ni2 — 07 


1A1 11 /I 1\ 

101. 22 (12) 


r\ 1 1 xt« "5 / m 

Oil — Ni3 — 09 


OA /: A / 1 1\ 

89.64 (12) 


Oil — N i3 — 05 W 


91.36 (12) 


09 — jn ij — u j w 


OC /TC /1 T\ 

(13) 


Oil — Ni3 — 06W 


A1 Af /I 1\ 

91.95 (11) 


09 — JNi3 — OoW 


170.55 (10) 


05W — Ni3 — OoW 


O C AA /1 

85.00 (12) 


m i xn i xt 1 1 
Oil — JNli — JN 1 1 


1 /4.19 (lz) 


r\c\ xm xt 1 1 

09 — Ni3 — Nil 


on ^ 1 /n\ 

89.31 (13) 


/~\CWT XT'I XT1 1 

05W — Ni3 — Nil 


94.27 (13) 


f~\£WT \TJ *) XT1 1 

06W — JNi3 — N 1 1 


AA AO /n\ 

90.02 (13) 


1 XT-IO XT 1 1 

Oil — JNi3 — JN 12 


C\A HI t 1 1\ 

94. 15 (lz) 


z~\a xt°o \ti ^ 

09 — Ni3 — N12 


AC Ayl /1 1\ 

95.94 (12) 


05W — Ni3 — N12 


173.72 (12) 


f~\£W7 XT-I") XT1 1 

OoW — Ni3 — N 12 


93.21 (12) 


XT 1 1 XT-I 1 XT 1 1 

JN 1 1 — JNi3 — JN Iz 


n a *7 A /I 1\ 
/9. /0 (13) 


/"< 1 1 /"VI XT' 1 

C13 — 02 — Nil 


122.2 (3) 


C16 — 03 — Nil 


111 A 

121.0 (2) 


C21 — Oo — Ni2 


1 1 A O /1\ 

119.8 (2) 


C22 — 07 — N li 


1 1A *7 /T\ 

120.7 (3) 


/™i A H /"\ A \T'0 

C47 — 09 — Ni3 


1 A O /^\ 

139.8 (2) 


/—I ^ 1 /"~\ -li \t"i 

C5l — Oil — Ni3 


128.3 (2) 


XT"7 f~~* 1 /— 11 

N7 — CI — C2 


122.6 (4) 


XT"7 /"M TU1 

N / — CI — HI 


1 1 O "7 

118. / 


/—I /-i -1 T T 1 

C2 — CI — HI 


118.7 


f ' O /~i 1 /— i 1 

C3 — C2 — CI 


1 1 O A S A\ 

118.9 (4) 


/""> /^l TT1 

C3 — C2 — Hz 


1 OA C 

120.5 


oo 

CI — Cz — Hz 


1 OA C 


/—II /—I ") (~\ A 

C2 — C3 — C4 


1 OA /I /■ /I \ 

120.4 (4) 


/—II /—I ~) TI-) 

C2 — C3 — H3 


1 1 A O 

119.8 


C4 — C3 — H3 


1 1 n o 

119.8 


/— i /— i a /— ic 

C3 — C4 — C5 


1 1 / A / A \ 

116.9 (4) 


C3 — C4 — Co 


124.8 (4) 


/—I r f i < /-i /- 

C5 — C4 — Co 


118.3 (4) 


XT"7 /"" C /"< A 

JN7 — C5 — C4 


1 11 H ( A\ 

122.7 (4) 


XT*7 /"* C /" ^ A 

jn / — cj — C9 


11 /.U (3) 


C4 — C5 — C9 


120.2 (4) 


C7 — Co — C4 


111 A / A \ 

121.9 (4) 


C / — Co — Ho 


119. U 


C4— C6— H6 


119.0 


C6— C7— C8 


121.0 (4) 


C6— C7— H7 


119.5 


C8— C7— H7 


119.5 


CIO— C8— C9 


117.2 (4) 



TTT» 

C33 — C32 — H32 


119.8 


C30 — C32 — H32 


119.8 


C32 — C33 — C34 


H9.4 (4) 


C32 — C33 — H33 


1 1A O 

120.3 


C34 — C33 — H33 


120.3 


N10 — C34 — C33 


121.7 (5) 


XT1 A /" ' -> /I t TO /I 

N10 — C34 — H34 


1 1 A 1 

119.2 


C33 — C34 — H34 


119.2 


XT 1 1 Z' ' O C /' ^ ") /" 

N 1 1 — C35 — C36 


122.5 (5) 


XT 1 1 " o c T T") C 

Nil — C35 — H35 


118.8 


C36 — C35 — H35 


118.8 


C37 — C36 — C35 


119.7 (4) 


C37 — C36 — H36 


120.2 


C3 5 — C3 6 — H3 6 


1 1A 1 

120.2 


C36 — C37 — C38 


1 1 /A o / J \ 

H9.8 (4) 


C36 — C37 — H37 


120.1 


/Tin riin 

C 3 8 — C 3 7 — H3 7 


1 OA 1 

120.1 


C39 — C38 — C37 


11/" O / /I \ 

116.8 (4) 


C39 — C38 — C40 


119.5 (4) 


C37 — C38 — C40 


in h / a \ 

123.7 (4) 


XT 1 1 /"I O A /— <1 O 

Nil — C39 — C38 


123.5 (4) 


xtii /'■in /~i /i *) 

Nil — C39 — C43 


117.4 (3) 


C38 — C39 — C43 


119.2 (4) 


C41 — C40 — C38 


121.6 (4) 


C41 — C40 — H40 


119.2 


/— 1 1 O /~1 ,1 IT/1 A 

C38 — C40 — H40 


119.2 


C40 — C4l — C42 


120.8 (4) 


/—I ^ a /— 1 /I 1 T T /I 1 

C40 — C4 1 — H4 1 


119.6 


/"> /i | TT/11 

C42 — C4 1 — H4 1 


1 1 A /" 

119.6 


/— 1 H H /—I /I 1 /—I yl "1 

C44 — C42 — C43 


117.1 (4) 


/— i ^ ^ /— 1 /i ^ /~i /i i 

C44 — C42 — C4 1 


124.4 (4) 


/-I ^ ^> /—I A -\ /~i A 1 

C43 — C42 — C4 1 


118.5 (4) 


XTII /~i A /- < ,j 1 

N12 — C43 — C42 


111 H f A\ 

122.7 (4) 


x t 1 i /—i /i "i /— < i r\ 

N12 — C43 — C39 


116.7 (3) 


/"< ^ i /—i /i i /—i "i 

C42 — C43 — C39 


120.5 (4) 


/— < /I c /— 1 /I /I /—i /I 1 

C45 — C44 — C42 


1 1 A A / A \ 

120.0 (4) 


C45 — C44 — H44 


120.0 


C42 — C44 — H44 


120.0 


/— 1 A A A C /~1 A /~ 

C44 — C45 — C46 


I 1 /a /~\ / /i \ 

II 9.0 (4) 


C44 — C45 — H45 


1 1A C 

120.5 


f ' A s~ /-I AT ~I T A C 

C46 — C45 — H45 


120.5 


XT 1 1 /— 1 /I /" Z" 1 /I C 

N12 — C46 — C45 


123.1 (4) 


X T 1 1 /I /- T T A S~ 

N 1 2 — C46 — H46 


118.5 


C45 — C46 — H46 


1 1 o c 

118.5 


010— C47— 09 


124.5 (3) 


010— C47— C48 


117.5 (3) 


09— C47— C48 


118.0(3) 


C50— C48— C49 


118.3 (3) 


C50— C48— C47 


123.9 (3) 



Acta Cryst. (2012). E68, m268-m269 



sup-1 1 



supplementary materials 



pi A P O P "7 

CIO — Co — C7 


1 O O A / /I \ 

123.9 (4) 


C9 — C8 — C7 


1 1 O A / /I \ 

118.9 (4) 


\7Q PA /—i o 

N8 — C9 — C8 


1 O O A \ 

123.0 (4) 


\to /-'n pc 

No — C9 — C5 


117.4 (3) 


Co — C9 — C5 


119.6 (4) 


p i -1 p 1 r\ p o 

Cll — CIO — C8 


119.3 (4) 


n 1 P 1 A T T 1 A 

Cll — CIO — H10 


1 OA O 

120.3 


p o pi 1 /~\ T T 1 A 

C8 — CIO — H10 


120.3 


pi a nil P 1 O 

CIO — Cll — Clz 


120.4 (4) 


pi A P 1 1 TT 1 1 

CIO — Cll — Hll 


1 1 A O 

119.8 


pn p i i tt 1 1 

Clz — Cll — Hll 


1 1 n o 

119.8 


XTO PH P 1 1 

No — Clz — Cll 


12 1. 8 (4) 


XTO P 1 O TT i ^ 

N o — C 1 z — H 1 z 


i in i 
1 19. 1 


p 1 1 pi-) TT 1 O 

Cll — Clz — Hlz 


119.1 


p\ 1 p 1 *) /~\o 
Ol — C13 — 02 


1 O A A /O \ 

124.4 (3) 


p, 1 P 1 O P 1 /I 

Ol — C13 — C14 


116.7 (3) 


p.o p 1 /i 
02 — CI 5 — C14 


1 1 o a /"5 \ 
118.9 (3) 


p O A r 1 ! A P 1 C 

C20 — C 1 4 — C 1 5 


1 1 a o /"?\ 

119.3 (3) 


PI rv p 1 J p i o 

C20 — C14 — C13 


1 1 n pi /") \ 

117.9 (3) 


pi r P1/1 P 1 O 

C15 — C14 — C13 


\22.9 (3) 


pic P 1 /I 

CI / — C15 — C14 


118.1 (3) 


p 1 n pic p 1 

C 1 7 — C 1 5 — C 1 6 


1 1 £ 1 /") \ 

116.3 (3) 


P 1 /I P 1 C P 1 /" 

C14 — C15 — C16 


125.6 (3) 


f\ /I p 1 /_ pv "> 

04 — C16 — 03 


(1/1 /I PJ \ 

124.4 (3) 


04 — C 1 0 — C 1 5 


lio o 
118.2 (3) 


PiO P 1 f P 1 c 

03 — C16 — C15 


116.9 (3) 


P 1 C P 1 1 P 1 o 

C15 — C17 — C18 


1 O O O /") \ 

122.8 (3) 


pi f P1T TT 1 T 

C15 — C17 — H17 


118.6 


C 1 8 — C 1 / — H 1 / 


1 1 Q / 

118.6 


P 1 T P 1 O P 1 A 

C17 — C18 — C19 


1 1 A 1 /I \ 

119.3 (3) 


P 1 T P 1 O POO 

C 1 7 — C 1 8 — C22 


1 1 *7 A /O \ 

117.9 (3) 


P1A P 1 O POO 

C19 — CI 8 — C22 


1 OO O /") \ 

122.8 (3) 


poa pia nio 

C20 — C 1 9 — C 1 8 


1 1 n 1 /-) \ 

118.1 (3) 


P 1 A P 1 A P O 1 

C20 — C 1 9 — C2 1 


115.5 (3) 


p 1 O P1A PO 1 

C18 — CI 9 — C21 


1 O ^ O {") \ 

126.2 (3) 


pin poa p 1 /i 

C19 — C20 — C14 


1 OO A /O \ 

122.4 (3) 


pin p ~\ i\ TTOA 

ciy — czo — Hzo 


1 1 O O 

llo.o 


P 1 /I POA TT1A 

C14 — CzO — HzO 


1 1 o o 

118.8 


/ \ C P O 1 p. / 

05 — C21 — Oo 


1 O /I C /I \ 

124.5 (3) 


p.c po 1 p 1 a 

05 — C21 — C19 


119.5 (3) 


f\ /_ PO 1 pift 

Do — Czi — ciy 


1 1 c c /o \ 

115.5 (3) 


PiO POO /"^v ~7 

08 — C22 — 07 


124.5 (3) 


p,o POO no 

Oo — C22 — C 1 o 


1 1 O A ("1\ 

118.4 (3) 


07— C22— C18 


117.1 (3) 


N9— C23— C24 


123.1 (4) 


N9— C23— H23 


118.4 


C24— C23— H23 


118.4 


C25— C24— C23 


118.8 (4) 



P A (\ p A O P /I "7 

C49 — C48 — C47 


linn pi 

117.7 (3 


PCAi P yl A P /I O 

C50 1 — C49 — C48 


122.1 (3 


pp Ai p /t pv TT/1A 

C50 1 — C49 — H49 


1 1 O A 

118.9 


p i o P /I A TTylft 

C4 o — C49 — H49 


1 1 O A 

118.9 


p /l p\i PCA p /I O 

C49 — C50 — C48 


1 1 A / /-) 

119.6 (3 


P/1Ai PCA PC1 

C49 1 — C50 — C51 


116.4 (3 


P /I O PCA PC1 

C48 — C50 — C51 


1 O A 1 /") 

124.1 (3 


p. i PCI / ~\ 1 1 

0 1 z — C 5 1 — U 1 1 


1 O O 1 /I 

123.3 (3 


p.1 1 PC1 Pf A 

(J 1 z — C 5 1 — C 5 0 


116.5 (3 


r\ 1 1 p c 1 p c a 

Oil — C51 — C50 


1 O A A /O 

120.0 (3 


P 1 XTT PC 

CI — N7 — C5 


1 1 O A /O 

118.4 (3 


CI — N7 — Nil 


129.1 (3 


p c xn \r i 

C5 — N7 — Nil 


1 1 o c /o 

112.5 (2 


P 1 O XTO PA 

C12 — N8 — C9 


118.2 (4 


PIO XTO XT'1 

C12 — N8 — Nil 


1 O O O /o 

128.8 (3 


PA XTO \T' 1 

C9 — N8 — Nil 


113.0 (2 


PT) XTA P">1 

C23 — N9 — C27 


in/ pj 

117.6 (3 


POO XTA XT'O 

C23 — N9 — Ni2 


1 OA yl /") 

129.4 (3 


POT XTA XT'O 

C27 — N9 — Ni2 


113.0 (2 


A XT1A ni 

C34 — N10 — C31 


1 1 O A { A 

118.9 (4 


p O a TvT1 A XTJO 

C34 — N 10 — Niz 


1 O O A {") 

128.4 (3 


PO 1 XT1 A XT'O 

C3l — NIO — Ni2 


inn /--) 

112.7 (3 


POC XT1 1 P")A 

C35 — Nil — C39 


117.8 (4 


PTC XT1 1 XTJO 

C35 — Nil — Ni3 


1 OA O /") 

129.3 (3 


C39 — Nil — Ni3 


1 1 o n /o 

112.9 (2 


P A f~ XT 1 O P A O 

C46 — N 12 — C43 


117.9 (3 


P AT XT10 XT'O 

C46 — N 12 — Ni3 


129.5 (3 


A O XTIO XTJO 

C43 — N 12 — Ni3 


in/ /o 

112.6 (2 


Nil — (Jl W — H1WA 


1 1 c\ o 

119.8 


XT' 1 Pi 1 ITT tti it TTi 

Nil — Ol W — HI WB 


103.6 


T T 1 i~\ 1 ITT tti tt J r> 

H1WA — OIW — HI WB 


108.7 


\r i PiO'17 TTO'IJA 

N 1 1 — (Jz W — Hz WA 


1 1 o o 

113.8 


\T!1 PiO^TT" TTHUT) 

N 1 1 — (Jz W — Hz WB 


1 1 H O 

117.3 


T TO IT 7 A PiO AT T T TO TT 7Ti 

H2WA — 02W — H2WB 


113.6 


XT'O OTT7 TT")TT7A 

Ni2 — 03W — H3WA 


114.0 


Ni2 — 03W — H3WB 


111 o 

111.8 


tii WA — O J W — H 5 WB 


1 1 n a 
1 19.0 


XT'O /"i AWT TT/ITT7A 

Ni2 — 04W — H4WA 


110.3 


XT'O /"i AWT ~i T AW 7Ti 

Ni2 — 04W — H4WB 


122.7 


TT/ITIfA Pi AWT T T AW TTI 

H4 WA — 04 W — H4 W B 


1 AO A 

102.0 


Nl3 — 05W — H5WA 


1 1 A t A\ 

110 (4) 


Ni3— 05W— H5WB 


120 (3) 


H5WA— 05W— H5WB 


104 (5) 


Ni3— 06W— H6WA 


123.6 


Ni3— 06W— H6WB 


110.5 


H6WA— 06W— H6WB 


100.2 


H7WA— 07W— H7WB 


107.9 



Acta Cryst. (2012). E68, m268-m269 



sup-12 



supplementary materials 



Pi 7 XT-I 1 /AO pi O 

03 — N 1 1 — Oz — C 1 3 


O C O ("1 \ 

— oj.o (3) 


OIW — Nil — 02 — 013 


—176.1 (7) 


N 8 — N 1 1 — 02 — C 1 3 


on A /T\ 

89.4 (3) 


02 W — N 1 1 — 02 — C 1 3 


—176.5 (3) 


N 7 — N 1 1 — 02 — C 1 J 


9.8 (3) 


j~\ 1 ITT \T" 1 /~\7 f " 1 /" 

OIW — Nil — 03 — C16 


-172.7 (3) 


\to XT.: 1 I ^ 1 /. 

No — Nil — 03 — Clo 


-33.Z (13) 


02W — Nil — 03 — 016 


97.5 (3) 


N / — Nil — Oi — C16 


—83.2 (3J 


\T" 1 /"A ~) /"II /" 

02 — Nil — 03 — C16 


14.8 (3) 


04 W — N iz — (Jo — C2 1 


173.0 (3) 


N 1 0 — N iz — (Jo — Cz 1 


0OO/1 ZT\ 

38.8 (16) 


03 W — Niz — (Jo — Czl 


—95.6 (J) 


N9 — Ni2 — Ob — C2 1 


86.4 (3) 


j~\H XT'^ f~^\/~ Z" 1 1 

07 — Ni2 — Oo — C2 1 


-14.6 (3) 


(Jo — N iz — (J7 — C2z 


on a /">\ 

89.0 (3) 


t~\ AWT XTJO /"\^7 P ^> ^> 

04 W — N i2 — (J7 — 022 


1 H A O /7\ 

174.8 (7) 


N 1 0 — N l2 — 07 — C22 


-86.8 (3) 


/~\7 \~\7 \T'^ f'\H C ^ <~\ <~\ 

03 W — Ni2 — 07 — C22 


1 in a \ 

179.9 (3) 


XTn XT.'I t~\H /"'Ol 

N 9 — N i2 — 07 — 022 


H A /O \ 

-7.0 (3) 


Oil — Ni3 — 09 — 047 


AH ^ / A \ 

-47.2 (4) 


05W — Ni3 — 09 — C47 


-138.6 (4) 


t~\ /~W 1 \T * 7 /\A p ^ *7 

06W — Ni3 — 09 — C47 


1 AH A //'A 

-147.0 (6) 


XT1 1 XTJ7 f~\C\ C ^ A "7 

N 1 1 — Ni3 — 09 — 047 


127.1 (4) 


XT1 1 XT." 7 P H /n /in 

N 12 — Ni3 — 09 — 047 


47.5 (4) 


09 — Ni3 — Oil — C51 


16.6 (3) 


05W — Ni3 — Oil — 051 


1 A^ 1 /I \ 

102.2 (3) 


OoW — Ni3 — Oil — C5 1 


-172.7 (3) 


XT 1 1 XT-l 7 1 1 PC 1 

N 1 1 — Nl3 — Oil — LO 1 


— o3.U (14) 


N lz — Ni3 — Oil — C5 1 


-79.3 (3) 


N 7 — 0 1 — 02 — 03 


2.9 (7) 


0 1 — 02 — 03 — 04 


0.2 (7) 


/~<o r^i r*A t~*z 
Cz — 03 — 04 — C5 


-2.3 (6) 


P^ P7 P A P/" 

02 — 03 — 04 — 06 


1 "7 C O / A \ 

175.8 (4) 


p o p >i pc \n 

C3 — C4 — C5 — N7 


1.6 (6) 


p /- p /] PC XT "7 

Co — C4 — C5 — N7 


1 IZ! f A\ 

1 7o . 0 (4) 


Ol P /I p C po 

C3 — C4 — cd — cy 


1 OA A ( A\ 

— loO.U (4) 


P/T P A PC PPk 

06 — 04 — 05 — 09 


1.8 (6) 


p O p /] P/T p -7 

03 — 04 — 06 — 07 


-179.2 (4) 


05 — 04 — 06 — 07 


1 1 /"7\ 

-1.1 (7) 


p /I P/T PT PO 

04 — 0 6 — 0 7 — 0 s 


A C /'7\ 

0.5 (7) 


P /" PT PO P1A 

06 — 07 — 08 — 0 1 0 


1 1 0 A ( A \ 

178.4 (4) 


0 6 — 0 7 — 0 8 — 0 9 


A £. SH \ 

-0.6 (7) 


0 1 U — O 0 — 09 — N 0 


1.3 (6) 


07— 08— 09— N8 


-179.7 (4) 


CIO— 08— 09— 05 


-177.8 (4) 


07— C8— C9— C5 


1.2 (6) 


N7— C5— C9— N8 


-2.5 (5) 


C4— 05— C9— N8 


179.0 (4) 



C38— C40— 041— C42 1.0(8) 

C40— 041— C42— 044 -179.9 (5) 

C40— 041— C42— 043 -0.7 (7) 

C44— 042— C43— N12 1.7(6) 

C41— C42— C43— N12 -177.5 (4) 

C44— C42— 043— C39 179.6 (4) 

041— C42— C43— C39 0.4 (6) 

Nil— 039— C43— N12 -1.3 (6) 

038— C39— C43— N12 177.7 (4) 

Nil— 039— C43— 042 -179.3 (4) 

038— C39— 043— C42 -0.3 (6) 

C43— C42— 044— C45 -2.8 (7) 

041— C42— C44— C45 176.3 (5) 

042— C44— 045— C46 0.1 (8) 
C44— 045— C46— N12 4.2 (7) 
Ni3— 09— 047— O10 -177.5 (3) 
Ni3— 09— 047— C48 0.5 (6) 
O10— C47— C48— C50 -135.4 (4) 

09— 047— C48— C50 46.4 (5) 

010— C47— C48— C49 42.8 (5) 
09— 047— C48— 049 -135.4 (4) 
C50— C48— 049— C50' 0.1 (6) 
C47— 048— C49— C50 1 -178.2 (4) 
C49— 048— C50— 049' -0.1(6) 
C47— 048— C50— 049' 178.1 (4) 
C49— 048— C50— C51 -177.9(4) 
C47— C48— C50— C51 0.3 (6) 
Ni3— Oil— 051— 012 -137.6(3) 
Ni3— Oil— 051— C50 47.6 (5) 
049'— C50— C51— 012 -66.9(5) 
048— C50—C5 1—012 111.0(4) 
049'— C50— 051— Oil 108.2(4) 
048— C50— 051— Oil -73.9(5) 
C2— CI— N7— 05 -3.7 (6) 
C2— CI— N7— Nil 173.8 (3) 
04— C5— N7— 01 1.3(6) 
09— C5— N7— CI -177.1 (3) 
04— C5— N7— Nil -176.5 (3) 
09— C5— N7— Nil 5.0 (4) 
03— Nil— N7— CI -7.0(3) 
OIW— Nil— N7— CI 86.2 (3) 
N8— Nil— N7— CI 178.0 (4) 
02W— Nil— N7— CI 166.8 (9) 

02— Nil— N7— 01 -94.6 (3) 

03— Nil— N7— C5 170.6 (3) 
OIW— Nil— N7— C5 -96.3 (3) 
N8— Nil— N7— C5 -4.4 (3) 
02W— Nil— N7— C5 -15.6 (12) 
02— Nil— N7— C5 83.0 (3) 



Acta Cryst. (2012). E68, m268-m269 



sup-13 



supplementary materials 



XT*7 /"* c P A no 

N7 — C5 — C9 — Co 


176.6 (3) 


pi 1 P 1 1 \TO PA 

Cll — C 1 2 — N 8 — C9 


o a (n\ 

-2.0 (7) 


c • a p c p a p o 

C4 — C5 — C9 — C8 


-1.9(6) 


pi 1 P 1 1 XTO ~KT1 1 

Cll — C12 — N 8 — Nil 


1 Hf\ A / A\ 

179.0 (4) 


pa po p 1 a n i 

C9 — Co — CIO — Cll 


-1.2 (7) 


p o PA XTO pn 

C 8 — C9 — N 8 — C 1 2 


A O 

0.3 (6) 


p"7 po p 1 a n i 

C7 — Co — C 1 0 — C 1 1 


179.8 (5) 


PC PA XTO P11 

C5 — C9 — N 8 — C 1 2 


1 1t\ A / A \ 

179.4 (4) 


/"* O /"" 1 A p 1 1 p 1 --> 

C o — C 1 0 — C 1 1 — C 1 2 


-0.3 (8) 


p o pa xto m: 1 

C 8 — C 9 — N 8 — N 1 1 


1 "7 A C /O \ 

179.5 (3) 


pi a nil P 1 O XTO 

CIO — Cll — C12 — N8 


■"1 A / A\ 

2.0 (9) 


p A XTO XT^ 1 

C5 — C9 — N8 — Nil 


-1.5 (4) 


XTJ 1 P 1 I Pi 1 

Nil — 02 — C13 — Ol 


— Iz8.4 (4) 


p.t \t: 1 xto pn 

03 — Nil — N8 — C12 


131.4 (11) 


XTJ 1 nn p i a 

Nil — 02 — Cli — C14 


52.9 (4) 


/"\ 1 ^1 J \K 1 XTO pn 

Ol W — Nil — N 8 — C12 


OA A / A\ 

-89.0 (4) 


p. i nil p i /i nn 
U 1 — C 1 3 — C 14 — C20 


Zl.J (j) 


/"\HI7 XT, 1 XTO pn 

02W — Nil — No — C12 


A A ( A \ 

0.9 (4) 


(Jz — C 1 3 — C 1 4 — CzO 


1 C A H f A \ 

-159.7 (4) 


xtt \t; 1 xto pn 

N7 — Nil — N8 — C12 


1 nn o //i \ 

-177.8 (4) 


c \ i p 1 "> ri /i ni c 

O 1 — C 1 3 — C 1 4 — C 1 5 


1 C A ^ i A \ 

-159.6 (4) 


/ x,t: 1 xto p i n 

02 — N 1 1 — N 8 — C 1 2 


OO £- i A \ 

83.6 (4) 


/~\0 nn PI A PIC 

(Jz — C 1 3 — C 1 4 — C 1 5 


19.2 (6) 


p. "> \t;i XTO p A 

03 — N 1 1 — N 8 — C9 


AH £ /I T\ 

-47.6 (13) 


CzO — C 1 4 — C 1 J — C 1 / 


-1.1 (6) 


r\ 1 ATI T XT," 1 XTO PA 

Ol W — Nil — N 8 — C9 


AO A /0\ 

92.0 (3) 


nn p i /i p 1 c z" 1 1 T 

C 1 3 — C 1 4 — C 1 5 — C 1 7 


1 T A A /"> \ 

179.9 (3) 


/~\^W7 XT^ 1 XTO p A 

02W — Nil — N8 — C9 


1 no 1 /o \ 

-178.1 (3) 


C20 — C 1 4 — C 1 5 — C 1 6 


175.2 (4) 


Xn XT' 1 XTO PA 

N7 — Nil — N8 — C9 


3.1 (3) 


p 1 •"> Z' ' 1 /I P 1 c f " 1 /" 

C13 — C14 — C15 — C16 


-3.7 (6) 


A1 XT"1 XTO PA 

02 — Nil — N8 — C9 


-95.5 (3) 


Nil — (J3 — C16 — 04 


— 128.9 (3) 


PO/l XTA PT1 

C24 — C23 — N9 — Cz / 


5.0 (6) 


XTJ 1 /"iO /" 1 1 /_ PIC 

Nil — 03 — Clo — C15 


C A A t A \ 

59.4 (4) 


po/i pn xt a m:i 
C24 — C23 — N 9 — N l2 


1 T7 A /"5 \ 

-177.0 (3) 


P 1 ri p -I C P 1 /" Pi yl 

C 1 7 — C 1 5 — C 1 6 — 04 


-71.3 (5) 


P O /" POT XT A PO 1 

C26 — C27 — N9 — C23 


-3.2 (6) 


p i a p i c f ' \ c r\ a 

C 1 4 — C 1 5 — C 1 6 — 04 


111 T / A \ 

112.3 (4) 


p^ 1 PT7 XTA PTl 

C3 1 — C27 — N9 — C23 


1 n c o / /i \ 

176.3 (4) 


p 1 h pic p 1 p.o 

C 1 7 — C 1 5 — C 1 6 — 03 


1 A 1 A i A \ 

101.0 (4) 


po£ pn xta M.'n 

C26 — C27 — N9 — Ni2 


1 TO /I /"I \ 

178.4 (3) 


p 1 /i nic p 1 p.o 

C 1 4 — C 1 5 — C 1 6 — 03 


-75.4 (5) 


p'j 1 po"7 xta \T:n 

C3 1 — C27 — N9 — Ni2 


O 1 / A \ 

-2.1 (4) 


P 1 A P 1 C P 1 T f A 1 O 

C14 — CI 5 — C17 — Clo 


-0.2 (6) 


Pi/" \T'1 \TA POO 

06 — Ni2 — N9 — C23 


6.9 (4) 


p 1 /" p 1 C P 1 "7 P 1 O 

Clo — CI 5 — C17 — Clo 


-176.8 (4) 


/~\AWT XTJO XTA PT) 

04 W — N i2 — N 9 — C23 


or A / A\ 

-85.0 (4) 


rK pig rio 

cid — ci / — cio — ciy 


1.7 (6) 


xtia xt;o xta PT1 

N 1 0 — N iz — N 9 — C23 


— 1 /6.9 (4) 


C 1 5 — C 1 7 — C 1 o — C22 


1 1 0 f / A\ 

-178.6 (4) 


PiO WT \T'0 XTA PO 1 

O 3 W — N i2 — N 9 — C2 3 


—157.5 (8) 


C 1 7 — C 1 8 — C 1 9 — C20 


-1.9 (6) 


Pi "7 \T'1 XTA -) 

07 — Ni2 — N9 — C23 


95.2 (4) 


n^ii p i o pin p o a 

C22 — C 1 8 — C 1 9 — CzO 


1 no a \ 

178.4 (3) 


f~\£L \Tn XTA p O "7 

06 — Ni2 — N9 — C27 


W H A A \ 

-174.9 (3) 


pn p 1 o nm ni 

C 1 7 — C 1 8 — C 1 9 — Cz 1 


-177.2 (4) 


f~\ AWT XTJO XTA PTH 

04 W — N i2 — N 9 — C27 


AO 1 /">\ 

93.1 (3) 


p /-» /-» p i o P 1 A /" O 1 

C22 — C 1 8 — C 1 9 — C2 1 


3.1 (6) 


XT1 A \T'i XTA POT 

N10 — Ni2 — N9 — C27 


1.2 (3) 


C 1 8 — C 1 9 — C20 — C 14 


0.7 (6) 


PiO WT \T'1 XTA POT 

O 3 W — N i2 — N 9 — C2 7 


20.6 (11) 


Cz i — c i y — czo — c 1 4 


1 TjC C /A\ 

176.5 (4) 


/~\n \t;i xta pn 

07 — Ni2 — N9 — C27 


0£ £ ZO\ 

-86.6 (3) 


pi c pi/i pnn nm 

C 1 5 — C 1 4 — CzO — C 1 9 


A O i £\ 

0.8 (6) 


POO PO A XT 1 A PO 1 

C33 — C34 — N 10 — C3 1 


1 1 /"7\ 

1.1 (7) 


P 1 O P 1 /I P 1 A P 1 A 

C 1 3 — C 1 4 — C20 — C 1 9 


1 T A A / /I \ 

179.9 (4) 


PO PI /I XT1A XT'O 

C33 — C34 — N10 — Ni2 


1 1 0 /I / /I \ 

-178.4 (4) 


\T'r\ Pi/" P 1 /"\ C 

Ni2 — Oo — C21 — 05 


127.8 (4) 


P A P ") 1 XT 1 A P 1 yl 

C30 — C31 — N10 — C34 


-0.9 (6) 


XTJO p,/_ PT1 p 1 A 

N iz — Oo — Cz 1 — C 1 y 


jCA O 

-60.2 (4) 


PTJ P") 1 \T 1 A P ") /] 

C 2 7 — C 3 1 — N 1 0 — C 3 4 


179.4 (4) 


C • ~\ A p 1 A PI 1 PiC 

C20 — C19 — C21 — Co 


73.9 (5) 


p O A pil XT1A XTJO 

C 3 0 — C 3 1 — N 1 0 — N 1 2 


1 TO T /O \ 

178.7 (3) 


P 1 O P 1 A Al 1 Af 

C 1 8 — C 1 9 — C2 1 — 05 


-110.7 (5) 


P O "7 P ")1 XT1A M'l 

C27 — C31 — N10 — Ni2 


1 A ( C \ 

-1.0 (5) 


C • ~\ A p 1 A nil p. z' 

C20 — C19 — C21 — (Jo 


AO C { A\ 

-98.5 (4) 


/ \ /~_ xt'i XT1A p T /I 

06 — Ni2 — N 10 — C34 


100 A i ~\ A\ 

— 132.4 (14) 


pio pin pti r~\z^ 

CI 8 — C19 — C21 — Oo 


76.9 (5) 


04W — Ni2 — N 10 — C34 


93.3 (4) 


Niz — (J 7 — Czz — (J 8 


126.0 (4) 


/~\^WT XT^O XT1A p ~) A 

O 3 W — N i2 — N 1 0 — C 3 4 


1 A / A \ 

1.9 (4) 


N iz — U7 — Czz — C 1 o 


-55.6 (4) 


XTA XTJI XT1A p "> A 

N 9 — N i2 — N 1 0 — C 3 4 


1 "7 A C / A \ 

179.5 (4) 


p i -7 PIO PT^ p. f) 

C 1 7 — C 1 8 — C22 — O 8 


1 o n //"\ 

-18.7 (6) 


f \ —i XT'O XT 1 A PO A 

07 — Ni2 — N 1 0 — C34 


-79.1 (4) 


pin pin POO P.O 

C 1 9 — C 1 8 — C22 — O o 


161.0 (4) 


XKO XT1A PO 1 

Oo — N iz — N 1 0 — C3 1 


4o.l (lo) 


CI 7— CI 8— C22— 07 


162.9 (4) 


04W — Ni2 — N 1 0— C3 1 


-86.3 (3) 


CI 9— CI 8— C22— 07 


-17.4 (6) 


03 W— Ni2— N10— C31 


-177.7(3) 


N9— C23— C24— C25 


-2.9 (7) 


N9— Ni2— N10— C31 


-0.1 (3) 


C23— C24— C25— C26 


-1.2 (7) 


07— Ni2— N10— C31 


101.3 (3) 


C24— C25— C26— C27 


2.7 (7) 


C36— C35— Nil— C39 


1.9(7) 



Acta Cryst. (2012). E68, m268-m269 



sup-14 



supplementary materials 



f i ~\ a /-iic /"■->/_ pto 

Cz4 — Cz5 — Czo — Cz8 


1 H £. A f A \ 

— 176.4 (4) 


C36 — C35 — N 1 1 — Ni3 


-175.3 (4) 


PTC (~ ' "\ {_ f""~)H XTA 

C25 — C26 — C27 — N9 


A C i £\ 

-0.5 (6) 


pin pin XT11 pif 

C38 — L39 — Nil — C35 


-2.0 (6) 


PTO / 1 r\ / p n XTA 

C28 — C26 — C27 — N9 


1 TO "7 / A \ 

178.7 (4) 


Pzn pt a \ti i c ' c 

C43 — C39 — Nil — C35 


177.0 (4) 


C25 — Czo — C27 — C3 1 


1 OA A 

180.0 (4) 


PTO /^")A XT 1 1 XTJ") 

C 3 8 — C 3 9 — N 1 1 — N i3 


1 TC *7 /")\ 

175.7 (3) 


pto p "> /_ pit n i 

C28 — C26 — C27 — C3 1 


A O i £L\ 

-0.8 (6) 


p A "> PTA XT1 1 XTJ1 

C43 — C39 — N 1 1 — Ni3 


C "> /c \ 

-5.3 (5) 


pn p /_ pto pon 

L27 — C26 — C28 — C29 


A T /T\ 

-0.7 (7) 


/ ~\ ii XT!') XT11 PTC 

Oil — Ni3 — Nil — C35 


1 /^T O / 1 1 \ 

167.8 (11) 


z'-i r p -n /- P T O pin 

C25 — C26 — C28 — C29 


1 TO 4 /T \ 

178.4 (5) 


piA \T'o XT1 1 PTC 

09 — Ni3 — Nil — C35 


O O 1 / A \ 

88.1 (4) 


C26 — C28 — C29 — C30 


1.1 (7) 


/~\C\~\T \T'l XT1 1 PTC 

05W — Ni3 — Nil — C35 


2.5 (4) 


PTO pin /""> A PT1 

C2 o — Cz 9 — C J U — C 3 z 


1 T A '"J /f \ 

179.2 (5) 


f^ZlWT XT^T XT1 1 PTC 

(J6W — Ni3 — N 1 1 — C35 


-82.5 (4) 


C28 — C29 — G30 — C3 1 


0.0 (7) 


\ti i XT'T XT11 P 1 C 

N12 — Ni3 — Nil — C35 


1 T C T / /I \ 

-175.7 (4) 


pn p'ja pti \ti a 

C32 — C30 — C31 — N10 


A C / Z \ 

-0.5 (6) 


Pi 1 1 XT'") XT1 1 PTA 

Oil — Ni3 — Nil — C39 


A /" / 1 C\ 

-9.6 (15) 


C • ~\ (\ pin pTi XT 1 A 

C29 — C30 — C31 — N10 


1 to o //i \ 

178.8 (4) 


p. n m'-i XT1 1 pin 

(J9 — Ni3 — IN 1 1 — C39 


OA ") /")\ 

-89.3 (3) 


PT1 P "> A PT 1 P T "7 

L32 — C30 — L3 1 — C27 


1 "7 A 1 / /I \ 

179.2 (4) 


05W — Ni3 — Nil — C39 


~\ n a o /")\ 

-174.8 (3) 


pin /~i -) j\ /-f) i /Tin 

C29 — C30 — C3 1 — C27 


-1.5 (6) 


06W — Ni3 — Nil — C39 


1 A A "T /") \ 

100.2 (3) 


XTA Pn P "> i \ti pv 

N9 — C27 — C31 — N10 


2.2 (5) 


XT1 1 XT'") XT1 1 P")A 

N12 — Ni3 — Nil — C39 


6.9 (3) 


P T /l P ~7 p -) 1 \T1 A 

Czo — Cz7 — C3 1 — N 1 0 


1 TO ""J 

-178.3 (4) 


C ' A r p a r: XTIO p /i "> 

C45 — C46 — N lz — C43 


-5.2 (6) 


XTA PT1 /"lO 1 PTA 

JN9 — Cz / — C3 1 — C30 


1 nn a ( a\ 
— 1 / /.O (4J 


A z A tZ XT 1 T XT," 1 

C45 — C4o — JN lz — JNli 


171.3 (3) 


PI PT7 P") 1 P "> /\ 

C26 — C27 — C3 1 — C30 


1.9 (6) 


pi/11 P/1") \T1 1 f ~~ A /" 

C42 — C43 — N 1 2 — C46 


2.2 (6) 


C3 1 — C30 — C32 — C33 


1 T / "7 \ 

1.7 (7) 


P 1 A P yl 1 XT 1 1 P /I /" 

C39 — C43 — N 12 — C46 


1 T C "7 / A \ 

-175.7 (4) 


p ~\ (\ pin p-)i pt) 

L29 — C30 — C32 — C33 


-177.5 (5) 


C4z — C43 — N lz — JNi3 


1 n a a /") \ 

-174.9 (3) 


L30 — C32 — L33 — C34 


-1.5 (8) 


p T A p /I -) XT 1 '*) XTJT 

C39 — C43 — N 12 — Ni3 


7.2 (4) 


P "> T P")") P ") /I \71 A 

C32 — C33 — C34 — N10 


A 1 /ON 

0.1 (8) 


P 11 XT'") \T1 1 p /I /- 

Oil — Ni3 — N12 — C46 


C A / A\ 

-5.9 (4) 


XT 1 1 P O C /" "• ") /" P •-> i-i 

Nil — C35 — C36 — C37 


-0.6 (8) 


Pi A XT'") XT 1 T P A f 

09 — Ni3 — N12 — C46 


-96.1 (4) 


pif f ' ^> /I /""} T POO 

C35 — C36 — C37 — C38 


A O ZO\ 

—0.8 (8) 


t~\ZX\l XT-I") \T1 1 P /I /Z 

05W — Ni3 — N 12 — C46 


1CA C /11\ 

159.5 (11) 


r"t£ r^m no /~"">n 

C36 — C37 — C38 — C39 


A O (H\ 

0.8 (7) 


06W — Ni3 — N 12 — C46 


86.3 (4) 


C36 — Li / — C3o — L40 


1 *70 A ( Z\ 

— 1 /o.O (j) 


N 1 1 — Nli — N lz — C46 


1 /5. / (4) 


C37— C38— C39— Nil 


0.6 (7) 


Oil— Ni3— N12— C43 


170.7 (3) 


C40— C38— C39— Nil 


179.5 (4) 


09— Ni3— N12— C43 


80.6 (3) 


C37— C38— C39— C43 


-178.4(4) 


05 W— Ni3— N 1 2— C43 


-23.8(13) 


C40— C38— C39— C43 


0.5 (6) 


06W— Ni3— N 1 2— C43 


-97.0 (3) 


C39— C38— C40— C41 


-0.9 (7) 


Nil— Ni3— N12— C43 


-7.6 (3) 



C37— C38— C40— C41 177.9 (5) 

Symmetry code: (i) -x, -y, -z+1. 
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07W— mWA-09™ 0.85 2.05 2.893 (6) 172 

07W— H7fT5-"012™' 0.85 2.15 2.797 (6) 132 

Symmetry codes: (ii) -x+3, -y, -z; (iii) -x+2, —y, -z; (iv)x+l,y, z; (v)x-l,y, z; (vi) -x+\, -y, -z+1; (vii) -jr+1, -z+1; (viii)x,>>+l, z. 
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